The Australian federal election cycle, which occurs approximately every 3 years, causes much media attention and invokes indecision regarding investment decisions in both the real economy and financial markets. This paper constructs measures of political uncertainty and formally explores their relationship with market uncertainty, as measured by implied volatility. The empirical evidence suggests that increasing (decreasing) levels of uncertainty around the election result induce higher (lower) levels of market uncertainty. In a case of the market preferring the devil it knows, an increasing (decreasing) likelihood of the incumbent party, whose economic policies are well-known, winning the election, reduces market uncertainty. The results remain significant even after controlling for a number of macroeconomic variables.
Introduction
The September 2013 federal elections in Australia brought to an end months of media commentary and speculation as to the likely winner, and the prospective future direction of fiscal and economic policy should a particular party win. Existing literature indicates that such political factors influence both the returns and risk levels of financial assets. Hibbs (1986) suggests that economic policies are conditioned by political forces, and party differences in policy have the potential to move the economy along different time paths and manifest in different returns to both stock-and bond-holders. Julio and Yook (2012) provide evidence connecting political uncertainty to changes in fundamentals of the real economy as firms reduce expenditures during times of political uncertainty.
Prior studies have found substantial evidence for the influence of political outcomes on the stock market with the substantive finding that market uncertainty tends to rise as the election approaches and uncertainty about the result increases. Li and Born (2006) find that whilst the mean daily stock return rises in the 3-month period prior to U.S. elections when the outcome is uncertain, it is indistinguishable from the non-election period when the incumbent party is assured of re-election. Goodell and Vähämaa (2013) utilize data from the Iowa Electronic Market, a betting market for the U.S. Presidential election, and find support for the political uncertainty hypothesis which presumes that information regarding the probability of a particular election winner reflects information about future macroeconomic policy.
Three studies have attempted to form an international perspective on the political uncertainty-market uncertainty relationship: Gemmill (1992) discovers a close relationship between U.K. polling and the FTSE Stock Index, with some evidence of ill-informed option speculators creating a bubble in the week prior to the election. Pantzalis et al. (2000) report that the connection between political uncertainty and the stock market differs in countries of varying political, economic and press freedom. Bialkowski et al. (2008) investigate a sample of 27 OECD countries and find that investors are often surprised by the election outcome with stock market return variance doubling during the week around the election. Importantly, the margin of victory and changes in political orientation of government are key factors in explaining the magnitude of the election shock.
In terms of the impact that elections have on the macro-economy of a nation, this study fits within the more general field of research into the impact of news announcements and their effect on market uncertainty and implied volatility. The general result is that an upcoming scheduled news event induces an increase in market uncertainty that quickly dissipates once the announcement is made. Nikkinen and Sahlström (2004) , Ederington and Lee (1996) and Smales (2013) report a rise in the volatility of financial asset prices as an approaching macroeconomic announcement creates uncertainty and then falls quickly when the data is released. Vähämaa, Watzka and Äijö (2005) investigate how option-implied return distributions change in bond futures in-light of macroeconomic news announcements, and report that expected volatility increases in response to higher than expected inflation and unemployment announcements. Nikkinen and Sahlström (2004) , Chen and Clements (2007) and Vähämaa and Äijö (2011) examine the behaviour of implied volatility around FOMC monetary policy decisions and document that, having risen prior, implied volatility falls following the decision as uncertainty is resolved. Donders and Vorst (1996) utilize a similar methodology to examine the implied volatility behaviour of call options around scheduled firm-specific news announcements and report a substantial increase in implied volatility in the pre-event period and a sharp drop after the news release. To-date, there has been little empirical work concerning implied volatility indices in the Australian context. However, Frijns et al. (2010) construct an implied volatility index for the Australian equity market and observe a significant and asymmetric relationship between the volatility index and stock returns; echoing prior findings in U.S. markets. French and Porteba (1991) note that investors have a significant home bias and predominantly hold domestic assets, thus they will have a significant amount of country-specific political risk within their portfolios. For such risk-averse investors it is essential to gain a full and proper understanding of the relationship between political uncertainty and market uncertainty.
This paper asks a single key question: does political uncertainty impact market uncertainty?
Relating this question to prior research, two hypotheses are formulated.
H1: Consistent with Goodell and Vähämaa (2013) , an increase (decrease) in political uncertainty will lead to an increase (decrease) in market uncertainty as measured by implied volatility -i.e. there is a positive relationship.
H2: In-line with extant literature suggesting that financial market uncertainty ensues from macroeconomic uncertainty; familiarity with the economic policies of the incumbent party, particularly one that is business friendly, will result in market uncertainty falling (rising) as the likelihood of the incumbent party winning the election increases (decreases) -i.e. there is a negative relationship.
Whilst the empirical framework is essentially taken from Goodell and Vähämaa (2013) this paper still succeeds in making several contributions to the existing literature. Firstly, in contrast to Goodell and Vähämaa (2013) who assume the outcome of the election is known a priori, I use polling data to construct unique measures of ex-ante political uncertainty. Secondly, prior work has focused heavily on equity markets and ignored bond markets yet it is likely that a change in government would also have an impact on bond yields, particularly through fiscal policy, and therefore this study attempts to rectify that prior omission. Finally, by extending the existing work to an Australian dataset the results are placed in the context of an electoral system that has very different characteristics in so far as there exists variable timing 1 of federal elections and where voting is also compulsory.
The empirical findings establish a clear relationship between Australian financial market uncertainty, as measured by implied volatility, and political uncertainty around federal election polling. In particular, the implied volatility of both equity and bond options increases in line with election uncertainty around the outcome of the poll result. The likelihood of the incumbent remaining in power reduces market uncertainty; consistent with the market preferring incumbents where economic policy is known, i.e. preferring the devil it knows, and a particular preference for parties which are viewed as more sympathetic towards business. The results are significant even after controlling for macroeconomic variables and the possibility that economic conditions may affect voting intentions.
The remainder of this paper proceeds as follows. The second section provides background information on the nature of Australian federal elections and also describes the election, financial and macroeconomic data used in the empirical analysis. The third section presents methodology and reports the empirical findings on the role of political uncertainty in the uncertainty of equity
1 The election can be held a maximum of 3-years after the Parliament sits following the prior election.
and bond markets. Finally, section four provides concluding remarks and suggestions for future research.
Data

Election Uncertainty in Australian Federal Polls
The In the eight federal elections held in Australia since 1993, the stock market has risen by an average of 2.2% in the month prior to a L-NP election win, and fallen by 0.9% in the month prior to an ALP win. In the month subsequent to the election result, the stock market has rallied by 2.2% on average regardless of the winner. Once election uncertainty is resolved on polling day, volatility measures fall by 24.9% (13.7%) following L-NP (ALP) success. This suggests that the stock market rises (falls) in anticipation of business friendly (unfriendly) policies by the L-NP (ALP) and then continues to rise as uncertainty about the election and subsequent policies is 2 See www.aec.gov.au for more detailed information. 3 Officially, the Coalition consists of the Liberal Party of Australia, the National Party of Australia, the Liberal National Party and the Country Liberal Party.
resolved. The reaction to electoral results is somewhat different in the bond markets. Yields on 5-year government bonds rise by 3.7% (9.3%) on average following L-NP (ALP) poll wins, and the change in yields in more pronounced when comparing to changes in U.S. yields over the same time period; Australian yields rise by 10% (1.2%) more than comparative U.S. yields in the month prior to an ALP (L-NP) win and while yields continue to rise relative to those in the U.S. in the aftermath of an ALP win, they actually fall (by 4.0% on a relative basis) following a L-NP win.
Likely, this result owes much to the market reflecting differences in economic policy inherent within the two parties, and in particular the expansionary fiscal policy generally pursued by the ALP.
The two-party preferred vote (2PP) is the result of an election or opinion poll after preferences have been distributed to the two major parties. Owing to the nature of the Australian electoral system, the two-party preferred vote data collected by polling companies is of particular interest when seeking to determine the likely winner of forthcoming elections. This study utilizes federal voting intention data expressed as a two-party preferred vote provided by Roy Morgan
Research; a leading independent polling company 4 . In this study, the release of the poll is defined as the date on which it could begin to influence financial market returns. For example, if a poll is released on a Sunday then the next trading day is taken to be the poll date. For each election year, I examine polls for the calendar year prior to polling day; since polls are generally released on a fortnightly basis this will give a base sample of 26 fortnightly releases of polling data, to which is added additional weekly polls that take place in the period immediately prior to the election data 5 . IUn,t, a measure of Australian federal election uncertainty is constructed, where n refers to the election year and t refers to the time until the election date. The 2PP opinion poll result for the party out of power, On,t, is subtracted from the 2PP result for the party of the incumbent Prime Minister, In,t. The difference is then divided by the poll's sampling error (σn,t):
(1)
Following Goodell and Vähämaa (2013) , EUn,t is introduced as a second measure of election uncertainty. EUn,t captures the difference between the probability of re-election of the incumbent party, and the probability of the other party winning the election. EUn,t is defined:
Where PIn,t denotes the probability of success of the incumbent party. When both parties have an equal probability to become elected (i.e. PIn,t = 0.5) then EUn,t equals one. When either of the parties is certain to win the election (i.e. PIn,t = 0 or 1) then EUn,t equals zero. The test variables utilised within the empirical analysis are %∆IUn,t and %∆EUn,t -the percentage change in the respective measures of electoral uncertainty.
Financial Instruments and Macroeconomic Data
The financial instruments utilized within the empirical analysis are exchange-traded Institute, and it would be expected that rising consumer confidence would follow from rising stock markets and falling unemployment. %∆RBACR is the percentage change in the official cash target rate of the Reserve Bank of Australia (RBA); this measure is included since it is the main instrument of monetary policy and influences many facets of economic activity. %∆AUDTWI is the percentage change in the trade-weighted-index of the Australian dollar. Finally, the change in slope of the yield curve 9 , ∆3s10s, is included since this provides information on market expectations of future economic activity and future changes in interest rates.
<Insert Table I>   Table I provides summary statistics for all of the variables used within the empirical analysis. The table shows that the mean and standard deviation for both implied volatility measures was highest in the period prior to the 2007 federal election; notably this was the incumbent L-NP lost at the polls. The mean values of the measures of political uncertainty are relatively minor but exhibit a relatively large standard deviation; %∆IUn,t was highest prior to the 9 Yield curve slope is measured as the difference between the yields on 3-and 10-yr Treasury Bonds.
2004 election and %∆EUn,t highest prior to the 2010 election. Clearly, %∆INFL has been the most volatile macroeconomic variable over the period considered, although it is interesting to note that this measure was generally declining whilst L-NP was the incumbent party and was increasing prior to the 2010 election when the ALP was incumbent. <Insert Table II> 3.
Empirical Results
Implied Volatility and Political Uncertainty
The first stage in the empirical analysis of the role that political uncertainty plays in influencing implied volatility, and hence market uncertainty, is to perform a regression of the form:
Where is the percentage change in implied volatility of instrument i (that is S&P/ASX 200 or the 3-yr government bond), is the percentage change in the likelihood of the incumbent party winning the election, is the percentage change in election uncertainty, are control variables for election fixed effects, and is the error term.
A one-period lagged percentage change in implied volatility is included since the volatility of the financial instruments considered is mean-reverting.
<Insert Table III>   Table III reports the results for the regression presented in Eq. (3), a disaggregation of the model into each of the election periods considered is also presented in order to allow for analysis of how the relationship has evolved over time. In consideration of the aggregate panel models, for the fixed effect specification makes it clear that the level of implied volatility decreases as the probability of the incumbent winning increases although this is only significant for equity options, providing evidence that uncertainty is lower when the prospective economic policy of election winners is known to the market; if the likelihood of the incumbent winning increases by 1% then implied volatility decreases by approximately 0.5%. Election uncertainty has a significant positive effect on the implied volatility of both equity and bond option markets although the magnitude of the effect is greatest for SPX options; a 1% increase in election uncertainty results in a 0.8% increase in SPX implied volatility and a 0.16% increase in 3-yr bond option implied volatility. Upon consideration of the disaggregated model, the influence of election uncertainty on implied volatility is apparently declining over time for both equity and bond options. Table IV . Election uncertainty has a significant positive impact on both measures of implied volatility; that is implied volatility increases when election uncertainty rises. Additionally, the lagged implied volatility term is significantly negative in a confirmation of mean reversion. Interestingly, %∆IU is no longer significant, or negative, as before however the interaction term with change in L-NP polling performance is both significant and positive. This result suggests that market uncertainty is actually responding to changes in the likelihood that the L-NP Coalition will be elected rather than changes in re-election of the incumbent regardless of party affiliation.
<Insert Table IV> 3.2 The influence of macroeconomic factors It is possible that macroeconomic factors also have a significant influence on market uncertainty and the implied volatility of exchange traded options. Macroeconomic variables are introduced into the model specification in order to examine whether the impact of political uncertainty remains when controlling for economic conditions. A model is specified as follows:
The regression results for Eq. (5) are reported in Table V . Election uncertainty appears to have a positive and significant relationship with market uncertainty, even after controlling for economic variables, although this relationship is much stronger for equity options. With Model 3, a 1% increase in election uncertainty induces a 0.58% increase in SPX option volatility, and only a 0.4% increase in bond option volatility. The likelihood of incumbents been re-elected does not have a significant relationship, but the interaction term with L-NP polling is negative and welldefined for SPX options; that is, an increase in the likelihood of a L-NP incumbent been reelected decreases stock market uncertainty.
Note the substantial increase in explanatory power, R 2 , as a consequence of including the macroeconomic variables. In particular, stock market returns appear to have a large impact on implied volatility. The percentage change in implied volatility of both instruments has a highly significant and negative relationship with changes in the S&P/ASX 200 Index, i.e. implied volatility falls as the stock market rises; a 1% rise in the stock market results in a 4.07% fall in the implied volatility of SPX options and a 0.59% fall in the implied volatility of 3-yr bond options.
Changes in inflation are also found to have a negative relationship with implied volatility and two related explanations exist for this: Firstly, falling inflation will decrease the probability of rate increases by the RBA and hence be positive for asset prices. Secondly, subdued inflation may evidence sound economic management by the incumbent government which will increase the possibility of re-election and hence reduce political and economic uncertainty. Given the close relationship between inflation and interest rate movements it is perhaps surprising that the coefficients for the implied volatility of bond options are not well defined. The lagged implied volatility variable remains significant and negative.
<Insert Table V> As discussed earlier, it is likely that economic conditions will exert an influence on voting behaviour and so, in a similar vein to Goodell and Vähämaa (2013) , an orthogonalization procedure is utilized to mitigate concerns related to jointly determined independent variables.
Changes in election uncertainty, %∆EU, are regressed on lagged control variables that measure changes in macroeconomic factors:
The residual term, of Eq. (6) measures the component of %∆UE that is uncorrelated with the macroeconomic variables. The residuals are employed to isolate the effects of federal elections, from changes in economic conditions, on implied market volatility. %∆EURESID is defined as the residual of Eq. (6) and is utilized in a regression specification where percentage changes in implied volatility are regressed on macroeconomic variables: Table VI reports the estimates of the regression specified in Eq. (7). In both cases the coefficient estimates for %∆EURESID are positive and statistically significant. These estimates demonstrate that implied volatility increases as election uncertainty increases, and also indicate that the positive association between market uncertainty and political uncertainty cannot be attributed to changes in macroeconomic conditions prompting a reaction in both election polling and implied volatility. The highly significant and negative relationship between stock market returns and implied volatility remains, as does the negative relationship between inflation and implied volatility. Finally, the mean reversion of volatility is again evident in the lagged implied volatility variable.
<Insert Table VI> In summary, consistent with Li and Born (2006) and Bialkowski et al. (2008) , the empirical analysis provides strong evidence that election uncertainty has a significant impact on market uncertainty. In addition, the results are analogous to the more general finding of prior work such that important scheduled news events create market uncertainty which is only resolved when the outcome is known. Consistent with hypothesis H1, the election uncertainty measure defined here exhibits a significant and positive relationship with implied volatility. The likelihood of the incumbent remaining in power reduces implied volatility, although this is primarily driven by the interaction with the likelihood of L-NP Coalition winning the election. This is consistent with Hypothesis H2 such that the market prefers incumbents where economic policy is known, and a particular preference for the L-NP which is often viewed as more sympathetic towards business. The introduction of macroeconomic control variables greatly increases the explanatory power of the expression, and in particular there is evidence of a significant negative relationship between stock market returns and implied volatility. However, even after controlling for macroeconomic variables and the possibility that economic conditions effect voting intentions, election uncertainty remains a significant factor in determining market uncertainty in both equity and bond markets.
Conclusion
This study examines the effects of political uncertainty on implied volatility, and by With polling regularity and political scrutiny increasing during the period surrounding elections, the results presented in this article provide strong evidence that market participants are likely to be effected by the level of political uncertainty. One policy implication that arises from the results in this paper would be that political parties may reduce uncertainty in financial markets by flagging their economic policies well in advance; of course, this would not make a difference if market participants did not believe such polices would actually be implemented or sustained in the event of an election win.
One possible area of further research would be to develop specific trading strategies that would allow market participants to benefit (or at least undertake transactions to protect capital) from changes in political uncertainty around the forthcoming federal election and future elections, particularly those investors who have exposure to volatility risk. Evidence of interest in implied volatility trading and investment profitability may also lead to the Australian Securities Exchange instituting a tradeable contract similar to that found in Chicago (CBOE). Another area of work in this fascinating area would be to utilize information from betting markets, for instance Rhode and Stumpf (2004) report that such markets did a remarkable job in an era prior to scientific polling and still offer several advantages in terms of aggregating information, and betting markets formed the basis of Goodell and Vähämaa (2013) ; however, betmatrix 10 publish an hourly election market that may be utilised to understand the dynamics of election and market uncertainty at a higher frequency. Finally, it would be of interest to study the impact of political uncertainty on specific stocks which may be more impacted by the election outcome; for instance, Australian mining companies may be subject to differing taxation regimes dependent on the polling result. Note: This table presents summary statistics for the data used in the empirical analysis of this paper. Variables include the percentage change of implied volatility of SPX equity options and 3-yr government bond options. In addition, the percentage change in measures of political uncertainty (IU and EU ) and a range of macroeconomic control variables including inflation, unemployment, consumer confidence, the RBA cash rate, and the AUD trade-weighted index are included. (UNEMP ), the stock market (ASX ), the RBA cash rate (RBACR ), consumer confidence (CONSCONF ), and A$ trade weighted index (AUDTWI ). The change in the level of the yield curve slope measure by the difference between 10-yr and 3-yr government bond yields is also included (3s10s ). Standard errors are stated in parentheses. ***, **, * denote significance at the 1%, 5%, and 10% levels respectively. on a number of control variables for macroeconomic variables. Economic variables are the percentage change in inflation (INFL ), unemployment (UNEMP ), the stock market (ASX ), the RBA cash rate (RBACR ), consumer confidence (CONSCONF ), and A$ trade weighted index (AUDTWI ). The change in the level of the yield curve slope measure by the difference between 10-yr and 3-yr government bond yields is also included (3s10s ). Standard errors are in parentheses. ***, **, * denote significance at the 1%, 5%, and 10% levels respectively.
